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ing on the same basic 'principles, although the develop-
menté by which such:devices havé been perfected -are
not made public for dbvious reasons.

Nor is the proeess of echolocation limited to sound
wayes., The “absolute” or radio altimeter used in air-
planes is the counterpart of the fathometer except that
radio waves are employed as, the. probmo"” signal.
A radio signal is sent out from the airplane and elec-
tronic devices measure the time requn‘ed for this signal
to be reflected back as an echo, either from the ground
below the ‘airplane ‘or from a mountain ahead of it.

Finally’ we have radar, a refinement of the radio
altlmeter's‘bbbeautlfully perfected that it can echo-
locate alrplanes at great distinces'by sending out
ridio waves and picking up the reﬂected energy ‘re-
turmng‘wfrom the distant aircraft. "It would be pre-
simptuous for a biologist to diseuss radar in detail,
éven if information weére available; but it does seem
clear that the same fundamental process is involved in
all ‘these phenomena, from the bat’s supersonic: cries
and the blind man’s tapplng cane to the intricacies of

radar, . -

Echolocation may be employed in still other situa-
tions.: Owls or flying squirrels, for instance, could use
it to advantage, and future studies- may disclose that
they have evolved some variant of the bat’s method of
finding its way about. Unsuspected forms of echo-
location may be found in nature or developed- by
human technology, and the use of a single unifying
term ‘can help clarify our ideas and stimulate such
future developments.

o : DonaLp R. GrRi¥rIN

.. BIOLOGICAL LABORATORIES,

HARVARD UNIVERSITY )
MORTALITY ‘AMONG . GEOLOGISTS -
.- In SciengE: for May 26, 1944, there appears a short
article by Professor William H. Hobbs under-the title
“Unusual Mortality among Geologists.” This is inter-
esting but perhaps of very little scientific value, and

Professor Hobbs’s suggestion that the war may be re-

sponsible for the phenomenon seems a bit far-fetched..
Another: gxplanation 'seems more reasonable.

. Professor Hobbs has taken a period of a little over
five: months, from November 16, 1943, to April 19,
1944, and finds that sixteen fellows of the Geological
Society of ‘America died during that period.. I have
no: statisties. at hand as proof, but I believe these
winter ‘months are much more hazardous to elderly
people than .the summer months. . Professor Hobbs
does not ‘compare the total for this five-months period
with similar periods of the past, but with :annual
totalsy Only -two of: these sixteen deaths oecurred
in-1943; so.'if we stick to annual totals. it ‘is quite
probable -that {1943 will show nothing unusual, but
1944 may easily show a high. But is there any reason
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why it should not? Every phenomenon which shows
variations must have highs and lows, and some high
is:bound to ‘be greater (or equal to) any other high.
It might éasily:be that 1944 will show one of those
highs in the death-curve of fellows of the Geologlcal
Society of Ameriea.

The ages of -these sixteen deceased fellows range
from sixty-four to ninety-four. This means that they
were in college roughly from 1870 to 1900. Now it
is well known that that was the period ih which stu-
dents were turning from the classical studies to science

" and engineering. That was the time when the number

of students in the colleges and universities, espec1ally
in the Mld-west increased by leaps and bounds, and
that was the time when great geologists like Thomas
C. Chamberlin, Joseph Le Conte and John C. Bran-
ner, to mention only three under whose influence I
happened to come, flourished and attracted many stu-
dents to their classes. It is not surprising but in-
evitable that some fifty or sixty years after those six-
teen fellows were in college there should be a maxi-
mum in the death curve of geologists. % (1870 + 1900)
+59=1944. It may be permissible to point out ‘what
appears to be a small error in the article under con-
sideration. The last name in the table of deceased
fellows is that of R. C. Wells. In the second para-
graph below there are given the names of three geolo-

. gists, not-fellows of the Geological Society, who died

during the period under consideration. R. C. Wells
is one of these names. Of course there might have
been two geologists of the same name and initials who
were born and died on the same days, but the prob-
abilities in favor of such an event would seem to be
rather small.

If we want to be sticklers for accuracy, then the
name .of F. B. Hanley should not have been included
among the three geologists because he died on April
24, which was after the period under consideration: -

The suggestion of Professor Hobbs that the phe-
nomenon -considereéd might be laid to the war seems
almost fantastic. - Most of these men were too old to
have sons in the present war and it seems highly im-
probable that worry over the destruction of cultural
institutions and values could have‘played more than a
very minor role in the case.

Why drag in the war to explain what appears to be
a perfectly natural phenomenon taking place in the
orderly course of events? .
SmNEY D: TowNLEY
STANFORD UNIVERSITY

REVISTA SUDAMERICANA DE MORFO-
LOGIA .
Truis South American Review of Morpholoyy is a
new hiennial pubhcatlon of great scientific value



